The mRNA of a putative small hydrophobic protein (SH) of mumps virus was identified in mumps virus-infected Vero cells, and its complete nucleotide sequence was determined by sequencing the genomic RNA and cDNA clones and partial sequencing of mRNA. The SH mRNA is 310 nucleotides long excluding the poly(A) and contains a single open reading frame encoding a protein of 57 amino acids with a calculated molecular weight of 6,719. The predicted protein is highly hydrophobic and contains a stretch of 25 hydrophobic amino acids near the amino terminus which could act as a membrane anchor region. There is no homology between the putative SH protein of mumps virus and the SH protein of simian virus 5, even though the SH genes are located in the same locus in the corresponding genome. One interesting observation is that the hydrophobic domain of simian virus 5 SH protein is at the carboxyl terminus, whereas that of mumps virus putative SH protein is near the amino terminus.
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Mumps virus, an enveloped RNA virus, is a member of the Paramyxoviridae family. The virus envelope contains a nonglycosylated matrix protein (M) lining the inside of the envelope and two glycoproteins, a hemagglutinin-neuraminidase protein (HN) and a fusion protein (F), which form spikelike projections on the outer surface of the virus particle. Inside the envelope, there is a ribonucleoprotein complex which contains the genome of about 15,000-nucleotide-long negative-sense RNA, a nucleocapsid protein (NP), a polymerase-associated protein (P), and a large protein (L). Two nonstructural proteins related to the P protein were seen in mumps virus-infected cells (9) .
We have recently described the construction and characterization of cDNA clones for mumps virus mRNAs which led to the identification of seven viral genes including a small hydrophobic protein (SH) gene, located between the F and HN genes, in the genome (1 tides, and to the 15,000-nucleotide-long genomic RNA, whereas a 32P-labeled cDNA insert of an HN cDNA clone hybridized to 2,000-nucleotide-long HN mRNA and 15,000-nucleotide-long genomic RNA, (1). The 550-nucleotide-long mRNA which hybridized to the cDNA insert of pMS1 was, therefore, the SH mRNA, and the 2,500-nucleotide-long mRNA should represent F-plus-SH dicistronic mRNA. Nucleotide sequence of SH mRNA. The cDNA inserts from both pMS1 and pMS2 were subcloned into the M13 bacteriophage vector M13mpl8 and sequenced by the dideoxynucleotide sequencing method (6) with an mRNA sense oligonucleotide (positions 135 to 151, Fig. 2 ) and a genome sense oligonucleotide (positions 151 to 135, Fig. 2 ) synthesized on the basis of the genomic sequence. Both cDNA inserts had poly(A), which indicated that the 3' end of the mRNA has been cloned. pMS2 was missing 39 nucleotides of pMS1. An oligonucleotide complementary to nucleotides 37 to 21 (Fig.   2 ) was used to map the 5' end of the SH mRNA as described elsewhere (la). Except for the terminal nucleotide, which could not be determined by dideoxynucleotide sequencing of the RNA, the rest of the mRNA sequence was complementary to the sequence obtained by genome sequencing. The
Amino acid rumber 34 /SVS SH protein cDNA insert from pMS1 was missing 19 nucleotides, whereas the pMS2 insert was missing 58 nucleotides of the mRNA.
The complete nucleotide sequence of the SH mRNA, excluding the poly(A), is shown in Fig. 2 (4) .
